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HFRQRPLFV LPSOLFDWLRQV GXH WRZDWHU XVDJH DQGPDQDJHPHQW LQ WKH SULPDU\ FLYLO DQG HQHUJHWLF VHFWRUV5DLQIDOO
UDWHVJHQHUDWHFKDQJHVRQ WKHIORZLQ WKHK\GURJUDSKLFQHWZRUNDQG WKHLUYDULDWLRQV LQSDUWLFXODU WKH LQFUHDVHRI
H[WUHPH YDOXHV UHSUHVHQWV DGGLWLRQDO ULVN IRU SHRSOH ZKR OLYH LQ DUHDV SURQH WR IORRGLQJ 7KHVH LVVXHV DUH DOVR
GLUHFWO\FRQQHFWHGWRZDWHUUHVRXUFHVPDQDJHPHQWPRVWRIDOOZLWKWKHSUHVHQFHRIK\GURHOHFWULFHQHUJ\SURGXFWLRQ
VWUXFWXUHVDQGRIUHVHUYRLUV
,Q UHFHQW \HDUV H[WUHPH HYHQWV FRQQHFWHG WR UDLQIDOOV OLNH IORRGV GURXJKWV FORXG EXUVWV DQG VR RQ VHHP WR
KDSSHQPRUHIUHTXHQWO\WKDQLQWKHSUHYLRXVGHFDGHV6RLW¶VYHU\LPSRUWDQWWRXQGHUVWDQGZKHQZKHUHDQGKRZ
WKHVHSKHQRPHQDFDQRFFXUWRSODQKXPDQDFWLYLWLHVDQGGHVLJQK\GUDXOLFDQGURDGLQIUDVWUXFWXUHVLQWKHEHVWDQG
PRVW VDIHZD\ZLWK WKH DLP WR UHDOL]H EXLOGLQJV DQG WRPDQDJH XUEDQ DQG FRXQWU\VLGH HQYLURQPHQWPLQLPL]LQJ
GDPDJHVGXHWRKHDY\PHWHRURORJLFDOHYHQWV
5DLQIDOOVWXGLHVDUHEDVHGRQPHDVXUHPHQWVDPSOHV WKHORQJHU WKHVHULHVDUH WKHEHWWHUXQGHUVWDQGLQJRQZKDW
KDSSHQHGLQWKHSDVWZKDW¶VKDSSHQLQJLQWKHSUHVHQWDQGZKDWZLOOKDSSHQLQWKHIXWXUHLQDIL[HGDUHDLVSRVVLEOH
7KHUHDUHGLIIHUHQWPHWKRGRORJ\WRPHDVXUHUDLQIDOOUDWHVWKHXVHRIUDLQJDXJHVZLWKWLSSLQJEXFNHWVUHSUHVHQWVWKH
FODVVLFDO DSSURDFK 6WUDQJHZD\V UDGDU FDQEH DOVR HPSOR\HGEXW LW¶VYHU\ H[SHQVLYH DQG LQPRXQWDLQRXV
DUHDVUDLQIDOOREVHUYDWLRQVFRXOGEHDIIHFWHGE\HUURUVUHODWHG WRFRPSOH[RURJUDSK\%RUJDHWDOVDWHOOLWH
PHDVXUHPHQWVDUHDGRSWHGLQEDVLQVDQGFRXQWULHVODFNLQJRIGHQVHUDLQJDXJHQHWZRUN.LGGHWDO





PD[LPD HYDOXDWLRQ LV IXQGDPHQWDO WR IRUHFDVW UDLQIDOO UDWHV H[SHFWHG LQ D IL[HG DUHD ZLWK D IL[HG UHWXUQ SHULRG





$5 RI  WKH ,QWHUQDWLRQDO 3DQHO RQ&OLPDWH&KDQJHSXEOLVKHG D VHULHV RI SKHQRPHQDZKLFK FRQILUPV WKH
UHODWLRQVKLSEHWZHHQJOREDOZDUPLQJDQGH[WUHPHHYHQWVDOORYHUWKHZRUOG+DUWPDQQHWDO,QWKHSHULRG
SUHFLSLWDWLRQPD[LPDLQFUHDVHGPRUHWKDQUDLQIDOODYHUDJHVPRVWRIDOO LQ WKHPLGODWLWXGHDUHDVHYHQ
ZKHUH WRWDO DQQXDO SUHFLSLWDWLRQ KDV EHHQ UHGXFLQJ2Q WKH RWKHU KDQG D UHGXFWLRQ RI WKLV SKHQRPHQD KDV EHHQ
REVHUYHG LQ VRPHDUHDV +DUWPDQQHW DO 5DLQIDOO WUHQGFKDQJH IURP UHJLRQ WR UHJLRQDQG IURPVHDVRQ WR
VHDVRQ HYHQ LI DUHDV ZLWK SRVLWLYH WUHQGV DUHPRUH GLIIXVHG WKDQ WKH RQHVZLWK QHJDWLYH WUHQGV DQG WKH ELJJHVW
YDULDWLRQVDUHUHIHUUHGWRZLQWHUWLPH7KHUHJLRQDOYDULDELOLW\RIWUHQGVUHSRUWHGE\WKH,3&&LVFRQILUPHGE\UHVXOWV
RIGLIIHUHQW SDSHUV)RU H[DPSOH4XLUPEDFKHW DO  DQDO\VHGSUHFLSLWDWLRQGDWD LQ1RUWK5KLQH:HVWSKDOLD
UHJLRQDQGIRXQGWKDWRYHUWKHSHULRGWKHUHZHUHQRVLJQLILFDQWWUHQGVLQWKHQXPEHURIH[WUHPHHYHQWV




RQ VRFLHW\ DQG HFRV\VWHPV KDV EHHQ UHFRJQL]HG LV LQWURGXFHG DV D JRDO 6XEGDLO\ SUHFLSLWDWLRQ H[WUHPHV DUH
FRPSOH[DQGGLIIHUHQWFRQFOXVLRQVDERXWWKHLUHYROXWLRQLQWLPHKDYHEHHQVXJJHVWHG
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UHJLRQDO WHUULWRU\LV LQFOXGHGLQ WKH7LEHU5LYHU%DVLQ,QIDFW WKH7LEHU5LYHUFURVVHVDOO WKHDUHDVIURP1RUWKWR
6RXWK:HVW UHFHLYLQJ ZDWHU IURP PDQ\ WULEXWDULHV ZKLFK DUH PRUH QXPHURXV RQ WKH K\GURJUDSKLF OHIW VLGH
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VWRUHGE\ D UHJLVWUDWLRQ VWDWLRQQH[W WR WKH JDXJH:LWK WKLV UHGXFHG WLPHRIPHDVXULQJ UDLQIDOOPD[LPD IRU HDFK
HYHQWHYHQVKRUWHUWKDQDQKRXUFDQEHREWDLQHGZLWKYHU\KLJKDFFXUDF\
+RZHYHU WKLVZHOODGYDQFHGUDLQJDXJHQHWZRUNKDVEHHQZRUNLQJRQO\IRU\HDUVD WRRVKRUWSHULRG WR
LQYHVWLJDWH LI WKH ODVW GHFDGHV LQ WKH8PEULD UHJLRQ VKRZ DQ LQFUHDVH RI H[WUHPH HYHQWV ,Q WKH VWXGLHG DUHD DQ
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LPSRUWDQWUHVHDUFKLQGHWHUPLQLQJPD[LPXPLQWHQVLW\DQGVKRUWGXUDWLRQUDLQIDOOVKDVEHHQFDUULHGRXWLQE\
5HJLRQDO$XWKRULWLHVXVLQJGDWDIURPVWDWLRQVRSHUDWLYHXSWRWKDW\HDU




IDFWRUV LQIOXHQFLQJ PHDVXUHPHQWV 0RUHRYHU WKHVH WKUHH VWDWLRQV DUH SODFHG LQ VWUDWHJLF SRLQWV LQODQG 8PEULD
5HJLRQTXLWHIDUIURPHDFKRWKHUDQGUHSUHVHQWDWLYHRIWKHUHJLRQDOFOLPDWHFRPSOH[LW\)LJXUH&LWWjGL&DVWHOOR
LV ORFDWHG LQ WKH8SSHU7LEHU9DOOH\ LQ WKH1RUWKRI WKH UHJLRQ7RGL LVRQDYHU\FHQWUDOSRVLWLRQ LQ WKH0LGGOH
9DOOH\2UYLHWRLVRQWKH6RXWK:HVWQHDU/D]LR5HJLRQDQGQRWIDUIURP&RUEDUDGDPDQGWKHFRQIOXHQFHRI3DJOLD
5LYHU LQWR WKH 7LEHU $UHDV DURXQG2UYLHWR KDYH D KLJK ULVN RI IORRGLQJ WKH ODVW RQH LQ ZLWK KXPDQ DQG
HFRQRPLFORVVHV,QWDEOHVDQQXDOPD[LPDIRUGXUDWLRQRIDQGKRXUVVLQFHWRIRUHDFK
RI WKH WKUHH VHOHFWHG UDLQ JDXJHV DUH VKRZQ 6HYHUDO \HDUV ZLWKRXW REVHUYDWLRQV DUH SUHVHQW PDLQO\ GXULQJ WKH
6HFRQG:RUOG:DU$KLVWRULFDOVHULHVOHQJWKLVIRU&LWWjGL&DVWHOORIRU7RGLDQGIRU2UYLHWR

   7DEOH2UYLHWRUDLQIDOODQQXDOPD[LPDLQPPIRUGXUDWLRQVRIDQGKRXUV
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)LJXUH  VKRZV 2UYLHWR VWDWLRQ UHVXOWV /LWWOH FKDQJHV KDSSHQHG LQ ODVW GHFDGHV SDUWLFXODUO\ IRU WKH ORQJHVW
GXUDWLRQV UDLQIDOO PD[LPD DYHUDJHV JHQHUDOO\ LQFUHDVH LQ WKH PRVW UHFHQW REVHUYDWLRQ SHULRGV $V KLJKOLJKWHG
UHPDUNDEOHGLIIHUHQFHVDUHUHFRUGHGPRVWRIDOOEHWZHHQ³DOOWKH\HDUV´DYHUDJHVDQG³ODVW\HDUV´RQHV7KH\DUH





































DOPRVWFRQVWDQWZLWKRXWJUHDW IOXFWXDWLRQVIURPWKHILUVW\HDUVRI WKHREVHUYHGSHULRG WR WKH ODVWRQH7ZRVWURQJ
HYHQWVZHUHUHJLVWHUHGLQDQGEXWWKH\GRQ¶WDIIHFWJHQHUDOUDLQIDOOWUHQGEHFDXVHWKH\DUHIDUDZD\HDFK
RWKHU)URPWKHVHLQLWLDODQDO\VHV LWVHHPVWKDW WKHUH LVQRHYLGHQFHRIFKDQJLQJDERXWUDLQIDOOPD[LPDLQ8PEULD
5HJLRQXQOLNHLW¶VKDSSHQLQJLQRWKHUVDUHDVRI(XURSHRURIWKH:RUOG+DUWPDQQHWDO













 UDLQJDXJHVEXWRQO\ IHZRI WKHPSURYLGHGDWD VHULHV ORQJHQRXJK WRDOORZUHVHDUFKHUV WR LQYHVWLJDWH UDLQIDOO




YDOXHV DUH ORZHU WKDQ IRU WKH 7RGL VWDWLRQ DQG JUHDWHU WKDQ IRU 2UYLHWR  7KLV REVHUYHG GLVDJUHHPHQW DQG RWKHU
DQDO\VHVFDUULHGRXWXVLQJ&HQWUDO0RYLQJ$YHUDJHVVKRZVWKDWWKHUHLVQRFOHDUWUHQGLQDOOWKHREVHUYDWLRQSHULRGV
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